THEINSTITUTION 
OF ELECTRICAL 
ENGINEERS 


IE. 


IEE PROCEEDINGS- 
Solid~State and Electron Devices 


Vol. 135, 1988 


Published by 
The IEE, Savoy Place, London WC2R OBL, United Kingdom 
Publishing Department: PO Box 8, Southgate House, Stevenage, Herts. SG1 1HQ, United Kingdom 


| 


IEE Proceedings Part | 


Solid-State and Electron Devices 


The Institution of Electrical Engineers, Savoy Place, London WC2R OBL, United Kingdom. 
Publishing Department: PO Box 8, Southgate House, Stevenage, Herts. SG1 1HQ, United Kingdom 


Volume 135 1988 UK ISSN 0143-7100 


HONORARY EDITORS 


Prof. H. Kemhadjian (University of Southampton) 
Dr. J.A. Barnard (Barnard Microsystems Ltd.) 


Pages in issues of /EE Proceedings Part |, 1988 


Issue No. 


141-164 


This publication is copyright under the Berne Convention and the International Copyright Convention. All rights reserved. 
Apart from any copying under the UK Copyright Act 1956, part 1, section 7, whereby a single copy of this article may be 
supplied, under certain conditions, for the purposes of research or private study, by a library of a class prescribed by the UK 
Board of Trade Regulations (Statutory Instruments, 1957, no. 868), no part of this publication may be reproduced, stored in a 
retrieval system or transmitted in any form or by any means without the prior permission of the copyright owners. Permission is, 
however, not required to copy abstracts of papers or articles on condition that a full reference to the source is shown. 


An IEE licensing arrangement exists whereby organisations entering into an agreement are legally entitled to make up to twenty 
copies of an IEE paper or article. 


Authorisation to photocopy items for internal or personal use, or for the internal or personal use of specific clients, is granted by 
the Institution of Electrical Engineers for libraries and other users registered with the Copyright Clearance Center Transactional 
Reporting Service, provided that the base fee of $3.00 per copy is paid directly to the Copyright Clearance Center, Inc., 21 
Congress Street, Salem, MA 01970, USA. 0143-7100/88 $3.00 + 0.00. This consent does not extend to other kinds of 


copying, such as copying for general distribution, for advertising or promotional purposes, for creating new collective works, or 
for resale. 


Photocopies of individual papers published in the /EE Proceedings can be supplied from the IEE Library at 10p per page plus a 
handling charge of 50p per paper, which covers the cost of surface mail (airmail extra). The handling charge is waived if 
reprints are collected from Savoy Place by purchasers. 


The telephone number of the IEE London office is 01 240 1871; telex 261176 IEELDN G, facsimile: 01 240 77 35. 
The IEE is not as a body responsible for the opinions expressed by individual authors. 

The IEE is a member of the Association of Learned & Professional Society Publishers. 

© 1988: The Institution of Electrical Engineers 

Secretary of the IEE: H.K.W. Losty, DEng, FEng, FIEE 


Managing Editor: Bernard Dunkley; Assistant Editor: Louise Smith 
Graphics Manager: Maurice Partridge 


Typeset by: Santype International Limited, Salisbury, Wiltshire, United Kingdom 
Printed by: Black Bear Press Limited, Cambridge, United Kingdom 


Rene 
| 
| 
— 
| 
| 
| 
| 
| 
| 
| 
ages | 
Febr 
Apri 
| 
ber | 
ber 
= 
Ve 
| 
: 
& 
> 


Index 


IEE Proceedings Part |! 
Solid-State and Electron Devices 


Vol. 135, 1988 


ABBREVIATIONS 


oo avd 


paper, address or lecture 
discussion on a paper 
abstract of paper or address 
errata 


A 
Abdala, M.A., and Jones, B.K. Output characteristic 
stabilisation of power MOSFETs 1 
and O ivan, P.J. see 
PR nang and Campbell, S.A. see Campbell, S.A. 
B 
van den L.G. CMOS integrated circuit for 


differential monitoring of spacecraft battery cell 
piSi 

,» McCowen, A., and Shaari, S.B.H. see 
~ A. 


Board, K., AS and Shaari, $.B.H. see 
McCowen, 

Brignell, White, N.M., and Cranny, 
A.W.J. Sensor applications of “thick-film tech- 
nology p77 

Brown, AD. and Thomas, P.R. Goal-oriented sub- 


Campbell, S.A., and Andersen, P. CMOS mobility 
tion coefficients at low temperatures 


J., Prom, J.L., Sarrabayrouse, G., and 
Munoz-Yague, A. see Prom, J.L. 
Chinnadurai, R., ~«" Kalyanasundaram, N. see 
Kalyanas' 


Cranny, A.W. Briel, and White, 
N.M. see see Brignell, Prof. 


pl 


D 


DeMassa, T.A., Sanchez, J.J., and Hsueh, K. see 
Sanchez, J.J. 


K.S.B., and Leask, J.M. see 


F 


Finney, A.D., Smith, L, and Jones, 
L.L. see Lazarus, M. 


G 


Goel, A.K. Transit times in the ae 
connections on GaAs-based VHSIC pl 

Guy R.P., Wuerfil, J., Hartnagel, H.L., 
lisation on GaAs p25 


H 


Khokle, W.S. see Gupta, R 

Henkels, W.H. Dynamic A effects in 
DRAM word lines pl 

Herniman, J., Allan, D.A. and O'Sullivan, PJ. 
Optical annealing of ohmic contacts for GaAs 
high-speed integrated circuits using a zirconium 
diboride barrier layer p67 

Hsueh, K., Sanchez, J.J., and DeMassa, T.A. see 
Sanchez, J.J 


IEE PROC., Vol. 135, Pt. 1, 1988 


Humphreys, M.J., and Nuttall, K.1. Some observa- 
tions on the failure locus of npn transistors and 


J 


Jain, S. Measurement of threshold voltage and 
channel length of submicron MOSFETs p162 
Jang, W.-Y., Wu, C.-Y., and Wu, H.-J. see Wu, C.-Y. 
Jankovic, N.D., and Karamarkovic, J.P. Analytical 

model for the effective recombination velocity at 
an arbitrarily doped high-low junction p136 
Jones, B.K., and Abdala, M.A. see Abdala, M.A. 
Jones, B.K., and Russell, P.C. Temperature depen- 
dence of the MOS mobility degradation p94 
Jones, L.L., —- Smith, 1, and Finney, 
A.D. see Lazarus, M 


K 


Kalyanasundaram, N., and Chinnadurai, R. Large- 
signal field analysis of an O-type travelling wave 
amplifier. Part 3: Three-dimensional ‘on 
motion p59 

Karamarkovic, J.P., and Jankovic, N.D. see Janko- 
vic, N.D. 

Kemhadjian, H., and Mhango, G.M. Effect of 
HCI/O, and O, dry environments on the dis- 
tribution of boron in oxide and silicon from ther- 
mally deposited boron p159 

Khokle, W.S., Gupta, R.P., Wuerfi, J. and Hartna- 
gel, H.L. see Gupta, R.P. 

Khokle, W.S., Rajopadhye, M., and 
Raja, N.K.L. see Rajopadhye, 


L 


Lazarus, M.J., Rabah, K.V.O., and Ripley, P.M. 
Stabilised high power MOSFET mod piss 
M.J., Smith, I, Jones, L.L., and Finney, 
A.D. Output tics of insulated gate 
“ lar transistor modules and improvement with 
trate control 7 
Leask, 1M. Szabo, K.S.B., and Elmasry, M.1. see 
Szabo, K.S.B. 


M 


ra, KR. 
McCowen, A., Shaari, S.B.H., and Board, K. Tran- 
sient analysis of Schottky-barrier diodes p71 
McCowen, A., Shaari, S.B.H., and Board, K. Tran- 
sient analysis of a triangular-barrier bulk uni- 
p107 
M . and Kemhadjian, H. see Kemhad- 


Munoe Vague, A. and Sar- 
rabayrouse, G. see Prom, J. 


N 
—— K.L, and Humphreys, M.J. see Humphreys, 


O 


O'Sullivan, P.J., Herniman, J., and Allan, D.A. see 
Herniman, J. 


P 
Prom, J.L., C . Sarrabayrouse, G., and 
Munoz-Yague, of the 
cleaning on the electrical properties of thin SiO, 
layers p20 
Quoirin, J.-B., and Roulston, DJ. see Roulston, D_J. 
R 


and Ripley, P.M. see 


Lazarus, M 

Raja, N.K.L., Rajopadhye, N.R., M., and 
Khokle, W.S. see Rajopadhye, N.R 
ge Singh, M., Raja, N.K.L., and 
hokle, W.S. SEM-EBIC st of electron 
—_ irradiation memory effects in a-Si:H 

and Rabah, K.V.O. see 


Roulston, Di and Quoirin, J.-B. Simulation of 
high voltage power switching transistors under 
forced gain and inductive load turn-off conditions 


P 
Russell, P.C., and Jones, B.K. see Jones, B.K. 
S 


Sadra, K., Maziar, C.M. and Streetman, B.G. 
Choice of the scattering carrier in Monte Carlo 
treatments of carrier-carrier scattering p119 

Sanchez, J.J., Hsueh, K., and DeMassa, T.A. Hot 
electron device monitoring and characterisation: 

yrouse, and 
Munoz-Yague, A. see Prom, J. "Spain 

Sen, M.N., Shukla, S.R., and Kenesi Prem see 
Shukla, S.R. 

Shaari, S.B.H., McCowen, A., and Board, K. see 
McCowen, A. 

Shukla, S.R., Swarup, Prem, and Sen, M.N. Compu- 
tation of large signal GaAs Impatt diode param- 
eters from closed form analytical solution p13 

M., Rajopadhye, N.R., Raja, N.K.L., and 

hokle, W.S. see Rajopadhye, N / 

Smith, L, Lazarus, Ty Jones, LL, and Finney, 
A.D. see Lazarus, M 

K., and Maziar, C.M. see 

Swarup, vig Shukla, S.R., and Sen, M.N. see 
Shukla, S.R. 

Szabé, KSB, Leask, J.M. and Elmasry, M.1L. 
Symple: a symbolic layout tool for bipolar and 
MOS VLSI p29 


T 


Tan, K.-P., and Tan, T.-S. Discretionary channel 
routing using score function p49 

Tan, T.-S., and Tan, K.-P. see Tan, K.-P. 

Thomas, P.R., and Brown, A.D. see Brown, A.D. 


WwW 


White, N.M., — Prof. J.E., and Cranny, 
A.W.J. see Brignell, Prof. J.E. 

Wu, C.-Y. Jang, W.-Y. and Wu, H.-J. General 
experimental method of parameter extraction for 
CMOS timing macromodels p39 

Wu, H.-J., Wu, C.-Y., and Jang, W.-Y. see Wu, C.-Y. 

Wuerfi, J. Gupta, R.P., Hartnagel, H.L., and 

Khokle, W.S. see Gupta, R.P. 


Author index at 
graph isomorphism technique lor eVICe 
recognition pl41 
Cc 
| 
| 
165 


Subject index 


ALGORITHMS 
Se technique for IC device recognition. A.D. 
AMPLIFIERS 
BATTERIES AND CELLS 


44 circuit for er monitoring of spacecraft battery cell 
G. van den Berghe pl5 


BREAKDOWN AND GAS DISCHARGES 


Some observations on the failure locus of npn transistors and its improvement 
using graded collector structures. M.J. Humphreys and KL Nuttall pss 


in 


CIRCUIT THEORY AND DESIGN 
Symple: a symbolic layout tool for bipolar and MOS VLSI. K.S.B. Szabo, J.M. 
Leask and M.I. Elmasry p29 


COMPUTER-AIDED DESIGN 
Discretionary channel routing using score function. K.-P. Tan and T.-S. Tan 
Symple: a symbolic layout tool for bipolar and MOS VLSI. K.S.B. Szabo, J.M. 
Leask and M.I. Elmasry p29 
DIGITAL CIRCUITS 
Dynamic capacitance effects in DRAM word lines. W.H. Henkels_ pl 
General ex tal method of parameter extraction for CMOS timing macro- 
models. C.-Y. Wu, W.-Y. Jang and H.-J. Wu p39 
DIODES 
Computation of large signal GaAs Impatt diode parameters from closed form 
analytical solution. Shukla, Prem Swarup and M.N. Sen p13 
Transient analysis of Schottky-barrier diodes. A. McCowen, S.B.H. Shaari and 
K. Board p71 
ELECTRON DEVICES 


Hot electron device monitoring and characterisation: a review. J.J. Sanchez, K. 
Si lysis of an O-type trav: 
motion. N. N. Ralyanas Chinnadurai p59 
INSTRUMENTATION AND MEASURING SCIENCE 
Sensor ications of thick-film technology. Prof. J.E. Brignell, N.M. White 
and A.W.J.Cranny p77 
INTEGRATED CIRCUITS 
CMOS mobility tion ients at low temperatures. S.A. 


P 
om piace channel routing using score function. K.-P. Tan and T.-S. Tan 
p4 


Dynamic ot a effects in DRAM word lines. W.H. Henkels B 

Influence of gallium in a metallisation on GaAs. R.P. Gupta, J. Wuerfi, H.L. 
Hartnagel and W.S. Khokle p25 

Optical annealing of ohmic contacts for GaAs high-speed in| ted circuits 
using a zirconium diboride barrier layer. J. Herniman, D.A. and PJ. 
O'Sullivan p67 

Sensor applications __ technology. Prof. J.E. Brignell, N.M. White 
and A.W.J. Cranny 

Symple: a ery: FF md tool for bipolar and MOS VLSI. K.S.B. Szabé, J.M. 
Leask and M.I. Elmasry p29 


Pp. 
Transit times in the high-density interconnections on GaAs-based VHSIC. A.K. 
Goel p129 
MANUFACTURING 
Influence of the preoxidation cleaning on the electrical properties of thin SiO, 
layers. J.L. Prom, J. Castagne, G. Sarrabayrouse and A. Munoz-Yague p20 
MATHEMATICAL TECHNIQUES 


Computation of large signal GaAs Impatt diode parameters from closed form 
analytical solution. S.R. t Shukla, Prem Swarup and M.N. Sen pl3 


Goal-oriented subgraph isomorphism technique for IC device recognition. A.D. 
Brewn and P.R. Thomas pl41 


MEASUREMENT AND MEASURING 
Measurement of threshold voltage and channel length of submicron MOSFETs. 
S.Jain pl62 
METAL-OXIDE-SEMICONDUCTOR STRUCTURES 


Tem ture dependence of the MOS mobility degradation. B.K. Jones and 
Russell p94 


MODELLING 


Analytical model for the effective recombination velocity at an ed doped 
high-low junction. N.D. Jankovic and J.P. Karamarkovic pi36 

Choice of the scattering carrier in Monte Carlo treatments of carrier-carrier 
scattering. K. Sadra, C.M. Maziar and B.G. Streetman p119 

Hot electron device monitoring and tion: a review. J.J. Sanchez, K. 
Hsueh and T.A. DeMassa_ p113 


166 


field analysis of an O-type travelling wave a.n Part 3: Three- 

dimensional electron motion. N. Kalyanasundaram and Chinnadurai ps9 

Some observations on the failure locus of npn transistors and its improvement 
using graded collector structures. MJ. Humphreys and K.I. Nuttall ane 


MONITORING 


CMOS integrated circuit for differential monitoring of spacecraft battery cell 
voltages. L.G. van den Berghe p51 


PHYSICAL PROPERTIES 


CMOS mobility degradation coefficients at low temperatures. S.A. Campbell 
and P. Andersen p17 


POWER ELECTRONICS 


— 2 stabilisation of power MOSFETs. M.A. Abdala and B.K. 

ones 

Simulation of high voltage power switching transistors under forced gain and 
inductive load turn-off conditions. DJ. and J.-B. Quoirin p7 


SCHOTTKY-BARRIER DEVICES 


Influence of gallium in a metallisation on GaAs. R.P. Gupta, J. Wuerfi, H.L. 
Hartnagel and W.S. Khokle p25 
bey = — of Schottky-barrier diodes. A. McCowen, S.B.H. Shaari and 
Board p 


SEMICONDUCTOR DEVICES AND MATERIALS 


Analytical model for the effective recombination velocity at an arbitrarily doped 
igh—low junction. N.D. Jankovic and J.P. Karamarkovic p 

CMOS mobility degradation coefficients at low temperatures. S.A. Campbell 
and P. Andersen 

Choice of the scattering carrier in Monte Carlo treatments of carrier-carrier 
scattering. K. Sadra, C.M. Maziar and B.G. Streetman p19 

Computation of large signal GaAs Impatt diode parameters from closed form 
analytical solution. S.R. Shukla, Prem Swarup and M.N. Sen p13 

— capacitance effects in DRAM word lines. W.H. Henkels pl 
ect of HCI/O, and O, dry environments on the distribution of boron in 
oxide and silicon from thermally deposited boron. H. Kemhadjian and G.M. 
Mhango pi5® 

General experimental method of parameter extraction for CMOS timing macro- 
models. C.-Y. Wu, W.-Y. Jang and H.-J. Wu p39 

Hot electron device monitoring and characterisation: a review. J.J. Sanchez, K. 
Hsueh and T.A. DeMassa_ 

Influence of gallium in a metallisation on GaAs. R.P. Gupta, J. Wuerfi, H.L. 
Hartnagel and W.S. Khokle p25 

Influence of the preoxidation —- on the electrical properties of thin SiO, 
layers. J.L. Prom, J. Castagne, G. Sarrabayrouse and A. Munoz-Yague =. 

ae kay threshold voltage and channel length of submicron MOS! 

ain pl 

Optical annealing of ohmic contacts for GaAs high-speed in ted circuits 
using a zirconium diboride barrier layer. J. Herniman, D.A. Allan and PJ. 
O'Sullivan p67 

= — stabilisation of power MOSFETs. M.A. Abdala and B.K. 
ones 

Output c teristics of insulated gate bipolar transistor modules and 
improvement with substrate control. M.J. Lazarus, I. Smith, L.L. Jones and 
A.D. Finney p97 

SEM-EBIC studies of electron beam irradiation memory effects in a-Si: H. N.R. 
Rajopadhye, M. Singh, N.K.L. Raja and W.S. Khokle p125 

Simulation of high voltage power switching transistors under forced gain and 
inductive load turn-off conditions. D.J. Roulston and J.-B. Quoirin p7 

Some observations on the failure locus of npn transistors and its improvement 
using graded collector structures. M.J. Humphreys and KI. Nuttall 5 

Stabilised high power MOSFET modules. M.J. Lazarus, K.V.O. Ral and 
P.M. Ripley pi55 

Symple: a symbolic layout tool for bipolar and MOS VLSI. K.S.B. Szabé, J.M. 


Leask and MI. E 
of the MOS mobility degradation. B.K. Jones and 


Temperature dependence 
P.C. Russell 
be — of Schottky-ba:rier diodes. A. McCowen, S.B.H. Shaari and 
Board p71 
Transient analysis of a triangular-barrier bulk unipolar diode. A. McCowen, 
S.B.H. Shaari and K. Board p107 
= = in the high-density interconnections on GaAs-based VHSIC. A.K. 
P 


SIMULATION 


Choice of the scattering carrier in Monte Carlo treatments of carrier-carrier 
scattering. K. Sadra, C.M. Maziar and B.G. Streetman p119 

General experimental method of parameter —— for émos timing macro- 
models. C.-Y. Wu, W.-Y. Jang and H.-J. Wu p39 


TRANSDUCERS 
Sensor ications of thick-film technology. Prof. J.E. Brignell, N.M. White 
and A.W.J.Cranny p77 
TRANSIENTS 
Transient analysis of Schottky-barrier diodes. A. McCowen, S.B.H. Shaari and 


K. Board p71 
Transient analysis of a triangular-barrier bulk unipolar diode. A. McCowen, 


S.B.H. Shaari and K. Board p107 
TRANSISTORS 


nee threshold voltage and channel length cf submicron MOSFETs. 
.Jain p 


— —_ stabilisation of power MOSFETs. M.A. Abdala and B.K. 
ones 


IEE PROC.,, Vol. 135, Pt. I, 1988 


? 

q 
ge 

: 

> 

4 
| 
1 

~ 

J 


Output characteristics. of insulated gate bipolar transistor modules and 


Simulation of high high voltage power switching transistors under forced gain and 
inductive load turn-off conditions. D.J. Roulston and J.-B. Quoirin p7 

Some the failure npn pies and and its Nuttall 
using collector structures. um 

Stabilised high power MOSFET modules. MJ. Lazarus, ©. Rebab, and 
P.M. Ripley 


Book reviews 


Temperature dependence of the MOS mobility degradation. B.K. Jones and 
P.C. Russell p94 


VERY LARGE SCALE INTEGRATION 
Discretionary chanrel routing using score function. K.-P. Tan and T.-S. Tan 


Goal-oriented subgraph isomorphism technique for IC device recognition. A.D. 
Brown and PR Thomas 


The Physics of VLSI Systems R.W. Keyes p58 


IEE PROC., Vol. 135, Pt. 1, 1988 


q 
a 
4 
167 
: 


; 
2 
re 
4 
: 
: 
2 
= 
+ 


‘ 
4 
a 
/ 
q 
4 ~ 


he 
> 
4 
= 


